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PROVISIONAL SPECIFICATION 
A Process for Coating Surfaces of Slate, Concrete or Brickwork 



We, Colloidal Colours Limited, 
Registered Office. Ynystowyn, Port- 
madoe, Carnarvonshire, \Vales, a British 
Company, and Hegixald Graham 
5 1)i;uka.\t, of Eoietua, Marlborough, 
Wiltshire, a British Subject,- do hereby 
declare the nature of this invention to 
be as follows : — 

'ibis invention concerns a process for 

10 coating surfaces of slate, concrete or 
brickwork with gels prepared from sols, 
for instance, those produced irom liie^ 
hydroxides of iron or chromium. 
' ( ".Accorumg to tue invention the process 

15 ior coating surfaces ot" si ate, concrete or 
brickwork consists in applying to the 
surface as by spraying, painting, dipping 
or pouring over a sol, prepared from a 
hydroxide of iron or chromium contaiu- 

*20 mg, it desired, admixtures such as one or 
more powders which may be white or 
coloured but do not act as electrolytes or 
have any adverse effect upon the sol, 
allowing the sol to dry or become substan- 

'!•') wi![ly dry so ;is to form a film on the 
Mirrace. then applying in any convenient 
maimer an electrolyte such as a solution 
ot ammonium sulphate, potassium ferro- 
cyanide or sodium silicate thereby form- 

30 !"g a gel in situ on the surface arid then 
application of heat as by warming. 

A large variety of tints may be im- 
parted to the gels by selecting the 
powders serving as admixtures. Thus 

35 soli ot ferric hydroxide, without adniix- 
tu res. give orown gels out produce green 
tinted gels if mixed with chromium 
oxide, red tinted gels if mixed wan 
u-mc oxide and buff tinted gels if ad- 

40 mixed with ochre. Sols ok" chromium 
hydroxide produce green gels which 
similarly may be modified with appro- 
priately coloured powders. Mixtures 
of powders may be employed. If desired 

45 the -admixtures may be applied, as by 
blowing, to the applied sol before it has 
dried. 

The sols may be prepared so as to con- 
tain free acid in sufficient quantity to 
50 ^ct on the surface of slate, concrete' and 
brick work to which, they are applied and 
in this way, for example, a film of silicic 
acid mav be formed on the underneath 
[Price, 1/-] 



surface of the applied sol so that gel 
formation commences *on the underneath 
surface of the sol him and when the elec- 
trolyte is applied to the outer surface of 
the sol film, gel formation becomes 
general throughout the film of sol. The 
gels harden on, still more closely, with 
age. 

In an embodiment of the invention a 
sol of ferric hydroxide suitable tor 
currying out the present process may be 
made as follows: — 

A concentrated solution of ferric 
chloride in water is precipitated by 
excess of caustic alkali or ammonia. 
The resulting ferric hydroxide is filtered 
aud weli washed with water to remove 
chloride together with excess of alkali. 
After washing, pressure is applied to con- 
solidate the cake and ferric hydroxide aud 
this cake is pepiised with a reserved por- 
tion of the ferric- chloride solution. 
This portion- should not be less than one 
eighth and not more than one quarter 
ot the quantity employed in producing 
the cake. 

The liquid sol, so obtained, may be 
diluted roughly to three times its original 
volume. After this dilution its con- 
sistency will be found suitable for appli- 
cation. Alternatively the ^ol may be 
evaporated down to the solid state aud 
subsequently be dissolved in water up to 
a suitable concentration (viz. about twice 
normal for ferric iron — equivalent nor- 
mality — i.e. IS. 6 grams per litre = 
normal). 

The diluted sol. is painted or 
sprayed on toj tor instance, slate to" 
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silicate sou uion, 
lor example i\ aiU.4^i(J..o»j ri ; i r sum as 
that known as Y.W.GU (I.C.I.) diluted 
with about eight times its weight of water. 
The silicate solution ^ sprjivedon to the 
sol film and, when d ry , ' y ielLfs T 'a"ge f which 
adheres to the surface. The gel has been 100 
found to harden on, still more closely, 
with age. 

The proportion of electrolyte required 
to be added to the sol to form the gel 
varies with the composition and concen- 105 
tration of the soL 
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By means of this invention very pleas- 
ing and lasting H n i s 0 f varying "colours 
and shades may be imparted to the sur- 
faces of the originating materials. Thus 
ordinary slate may be'caused to assume, 
tor example, a reddish or greenish tint 
by incorporating suitable colouring 
powders into the sol before it is applied 



to the surface. 

Dated this 30th dav of January, 1934 

H. DOUGLAS ELlvlXG-TOX, 
Consulting Chemist and Chartered 
Patent Agent, 
^0 to 23, Holborn, London, E.C.I, 
. Agent for the Applicants. 



10 



COMPLETE SPECIFICATION 
A Process for Coating Surfaces of Slate, Concrete or Brickwork 
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We, Colloidal Colociis Limited, 
Registered Office, Tnystuwvn, Port- 
inadoc, Carnarvonshire, Wales", a British 
Company, and Eegi.xai.d Gkahax 
D y k u a xt , o f IX os e t n a , If a r 1 boro ugh , 
\S iltshire. a British Subject, do hereby 
declare the nature of this invention and 
in what manner the same is to be per- 
formed, to be particularly described and 
ascertained ill and by the 'following- state- 
ment : — 

litis invention concerns a process for 
'•"iitiriLr surfaces of slate, concrete, or 
biicKu-oriv, which latter expression in- 
cludes tiles, with gels obtained from sols 
prepared from the hydroxides of iron or 
chromium or mixtures of such sols. 
t According to the invention the process 
tor coating surfaces of slate, concrete, or 
brickwork eouiisrs in applying to the sur- 
face a sol prepared from a hydroxide of 
iron or chromium or a mixture of such 
sols wi;h or without admixtures of one or 
more substances either white or coloured 
hut not acting as electrolytes or affecting 
advers-ly the sol. drying or su bstautially 
drymg the sol to form a film on the sur- 
face, applying thereto an electrolvte to 
PMitvert the sol into a orel and drvin«- the 
gel. 

According to the invention also the pro- 
cess tor coating surfaces of slate, concrete, 
or brickwork consists mi apnlvi-m* a coating 
of concentrated acid or concentrated solu- 
tion of alkali or other electrolyte in solu- 
tion, to the surface, which solutions react 
<->n ihe surfaces to form a coagulant film, 
drying the coating, applying to the 
treated^ surface a sol prepared" from a 
hydroxide of iron or chromium or a rais- 
ture^ of such sols, with or without 
admixtures of one or more substances 
either white or coloured but not acting 
as electrolytes or adversely affecting the 
sol. and drying. 

In this latter process for instance in 
the case of slates, electrolytes in solution, 
may. if desired, may be\applied to the 
surfaces after the second drying operation. 
Examples of electrolytes' whirl! mav he 
60 employed are solutions of ammonium'sul- 
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phate or potassium ferrocvanide or sodium 
silicate. 

Examples of admixtures which mav be 
added to the sols are finelv divided/ red 
oxLde ot iron, green oxide"of chromium, 
black oxide ot manganese, smalt and 
ochre. The admixtures may be added to 
the so is taemseives or may be incorporated 
wan t, ie sols in the dessicated forms. In 
MtMarter case sufficient water is added 
touring the sols into the condition re- 
quired ror applying them to the surfaces. 
Ihe sols may conveniently be used in 
twice normal concentration, that is con- 
taining 3i.3 grs. of iron or 34. G grs. of 
chromium per litre. The sols mav be ap- 
plied to the surfaces hv spraviug, paint- 
nig or pouring over or the surfaces mav 
be tapped into the sols. In all cases the 
coatinjr of sols should he drv or sub- 
stantially dry before the subsequent appli- 
cation ot the electrolytes for otherwise it 
has been tound that the gels will not 
adhere to the surfaces but rub oft ouite 
easily. 

The electrolytes may be applied to the 
lined sols in a similar manner. 

In an embodiment of the invention a 
-sol ot ternc hydroxide suitable for carrv- 
ing out the present process mav be made 
as iollows : — 

A concentrated solution of ferric 
chloride in water is precipitated bv excess 
or caustic alkali or ammonia. The result- 
ing ferric hydroxide i s filtered and .veil 
washed with water to remove chloride to- 
gether with excess of olkali. After wash- 
in- pressure is applied to consolidate the 
ca,<e of ferric hydroxide and this cake 
is peptised with a reserved portion of the 100 
ferric chloride solution. This portion 
should not be less than one ei-Iith and not 
more than one quarter of the quantity em- 
ployed m producing the cake. 

The liquid sol., so obtained, mav be 105 
diluted roughly to three tim« its 
original volume. After this dilution its. 
consistency will be found suitable for ap- 
plication. Alternatively the sol mav be 
evaporated down to the solid state "and 110 
subsequently be dissolved in water up to 
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a suitable concentration (viz. about twice 
normal for ferric iron — equivalent nor- 
mality — i.e. 1S.G grams per litre = 
norma I). 

5 The diluted sol is painted or sprayed 
on to, fur instance, slate to give a 
film, which, when dry, is treated with 
a sodium silicate solution, for example 
Xa,0.4SiO-..3GH 2 0 such as that known as 

10 V.W.GU (LCI.) diluted with about an 
equal weight of water. The silicate solu- 
tion is sprayed on to the sol film and, when 
dry, yields a gel which adheres to the 
surface. The gel has been found to harden 

15 on, still more closely, with age. 

The proportion of electrolyte required 
to be added to the sol to form the gel 
varies with the composition and concen- 
tration of the sol. 

*20 To p re pa re a sol of chromium hydrox- 
ide, ammonia is used for precipitating the 
chromium hydroxide from a solution of 
chromium chloride. The peptisation is 
err'cL'U'd with one fifth of the- amount of 

•25 i-oiit.-fKi rated solution of chromium 
chloride used to prepare the cake of 
idi rumium hydroxide. 

It has been ascertained that sols pre- 
pared from ferric hydroxide contain free 

oO acid and when the sol is applied to the 
surface of slate, or brickwork, on drying, 
the acid acts on the surface giving silicic 
acid which acts as a coagulant on the sol 
s<> that in this case the gel formation com- 

35 nu: iiees on the uuderneath surface of the 
sol Kim and in time converts the sol into 
a gel. To expedite the gel formation, 
howewr, an electrolyte in solution is ap- 
plied to the outer surface of the sol film 

40 when this is dry or substantially dry with 
the result that gel formation becomes 
general throughout the Kim of sol. Sols 
of chromium hydroxide contain very little 
acid and hydrochloric acid may be added 

45 to the sol. 

A large variety of tints may be im- 
parted to the gels by selecting the powders 
serving as admixtures. Thus sols of ferric 
hydroxide, without admixtures, give 

50 brown gels but produce green tinted gels 
if mixed with chromium oxide, red tinted 
gels if mixed with ferric oxide and buff 
tinted gels if mixed with ochre. Sols of 
chromium hydroxide produce green gels 

55 which similarly may be modified with ap- 
propriately coloured powders. Thus if 
smalt is added they give blue tints. Mix- 
tures of powders may be employed. If 
desired the admixtures may be applied, 

GO as by blowing, to the applied :>ol before 
it has dried. Thus ochre admixed with 
green oxide of chromium gives a' pleasant 
yellowish gieen tint while ochre mixed 
with a little red oxide of iron gives a 

65 terra cotta tint to the ferric gel. 



By means of this invention very pleas- 
ing and lasting tints of varying colours 
and shades may be imparted to the sur- 
faces of the originating materials. Thus 
ordinary slate may be caused to assume. 70 
for example, a reddish or greenish tint 
by incorporating suitable colouring pow- 
ders into the sol before it is applied to 
the surface. 

Having now particularly described and 75 
ascertained the nature of our said inven- 
tion and in what manner the same is to 
be performed, we -declare that what we 
claim is : — 

1. A process for coating surfaces of SO 
slate* concrete or brickwork, which con- 
sists in applying to the surface a sol pre- 
pared from a hydroxide of iron or of 
chromium, or a mixture of such sols, with 

or without admixtures of one or more sub- So 
stances either white or coloured but not 
acting as electrolytes or affecting ad- 
versely the sol, drying or substantially 
drying the sol to form a film on the sur- 
face, applying thereto' an electrolyte to 90 
convert the sol into a gel and drying the 
gel. 

2. A process for coating surfaces of 
slate,, concrete, or brickwork which con- 
sists in applying a coating of concentrated 95 
acid or concentrated solution of alkali or 
other electrolyte in solution to the surface, 
which solutions react on the surfaces to 
form a coagulant film, drying the coating, 
applying to the treated surface a sol pre- 100 
pared from a hydroxide of iron or 
chromium or a mixture of such sols, with 

or without admixtures of one or more 
substances either white or coloured but 
not acting as electrolytes or adversely jQo 
affecting the sol, and drying. • 

3. A process as claimed in claim 2 
wherein electroh-tes in solution are ap- 
plied to the surfaces after the second dry- 
ing operation. " hq 

4. A process as claimed in any of the 
preceding claims wherein the sols* applied 
to^thc surfaces contain free acid. 

5. A process as claimed in any of the 
preceding claims wherein sols containing 115 
finely divided red oxide of iron or 
green oxide of chromium or black 
oxide of manganese or smalt or ochre 

are employed. 

6. A process as claimed in claims 1, 120 
3, 4 or 5 wherein solutions of ammonium 
sulphate, potassium ferrocyanide or 
sodium silicate are employed as the elec- 
trolytes. 

7. Surfaces of slate, concrete or brick- 125 
work when treated by the process claimed 

in any of the preceding claims. 

S. Slates or tiles when coloured on 
their surfaces by the process claimed in 
any of the preceding claims 1' to 6. 130 
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H. DOUGLAS ELKINGTON, 
Consulting Chemist and Chartered 
Dated this lGtk day of -July, 1934. Pa tent Ace at, 

20 to 23, Holborn. London, E.C.I, 
Agent for the Applicants. 
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